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Description 

The present invention relates to monoclonal 
antibodies which recognize the N-terminal of gam- 
ma atrial natriuretic polypeptide (hereinafter re- 
ferred to as y-ANP), hybridomas which produce the 
monoclonal antibodies, and a method for im- 
munoassay of y-ANP with the use of such a mon- 
oclonal antibody. 

ANP is a polypeptide contained in granules 
produced by atrial myocyte, and exerts a 
natriuretic action as well as a strong diuretic action. 
Since de Bold, A. J. et al. discovered strong 
natriuretic activity, diuretic activity and hypotensive 
activity in atrial extracts (Life Sci. 28, 89-94, 1981), 
a series of polypeptides called atrial natriuretic 
polypeptide (ANP) as a whole has been isolated 
from human and rat atrial tissues, and it has been 
suggested that the polypeptides are associated 
with the homeostasis of body fluid and the control 
of blood pressure Kangawa, K. et al, Biochem. 
Biophys. Res. Commun., 118, 131-139, 1984). 

Such polypeptides are found not only in hu- 
mans but also in rats, and called hANP and rANP 
respectively. The hANP and rANP are each sub- 
classified into three types, namely, a, £, and 7. 
Hereinafter , human ANP of 7-type and rat ANP of 
7-type are abbreviated as 7-hANP and 7-rANP 
respectively. When it is not necessary to specify 
the source or subclass of ANP, it is simply referred 
to as "ANP". 

a-hANP consists of 28 amino acid residues. 
Cys[7], i.e., Cys at the 7th position from the N- 
terminal, forms a disulfide linkage with Cys[23], i.e., 
Cys at the 23rd position, and therefore the peptide 
sequence between Cys[7] and Cys[23] forms a ring 
structure (Biochem. Biophys. Res. Commun., V18, 
131-139, 1984). a-hANP is different from a-rANP in 
that the amino acid residue at the 12th position 
from the N-terminal is Met in the former, while it is 
lie in the latter (Biochem. Biophys. Res. Commun., 
117 , 839-865, 1983). 0-hANP is an antiparallel 
dimer of cr-hANP (Japanese Patent Unexamined 
Publication No. 184098/1985). 

7-hANP consists of 126 amino acid residues 
(see Fig. 1 of the accompanying drawings), and its 
99-126 amino acid sequence on the C-terminal 
exactly corresponds to cr-hANP (Nature, 313 397, 
1985). ~ 

With the use of polyclonal rabbit antiserum 
against cr-ANP [17-28], a radioimmunoassay (RIA) 
for measuring ANP has been established, which 
detects both a-hANP and a-rANP (Nakao, K. et al, 
Biochem. Biophys. Res. Commun., 124, 815-821, 
1984), and it has been shown that the a-ANP 
circulates through the body as a hormone after the 
secretion from the heart (Sugawara, A. et al, Hy- 
pertension 8 (Suppl I), 1-151-155, 1986). 


On the other hand, studies by RIA and 
chromatographic analyses revealed that ANP is 
also present in the central nervous system (Morii, 
N. et al, Biochem. Biophys. Res., Commun., 127, 

5 413-419, 1985), and that the major molecules of 
ANP in the brain and spinal cord of rats are a-rANP 
[4-28] and a-rANP [5-28] (Shiono, S, et al, 
Biochem. Biophys. Res. Commun., 135, 728-734, 
1986; Morii, N. et al, ibid. 145, 196-203, 1987). It 

10 has also been shown that ANP in the brain and 
spinal cord functions as a neuropeptide, while ANP 
in the circulating blood functions as a hormone 
Nakao, N. et al, Can. J. Physiol. Pharmacol. 65, 
1756-1761, 1987). 

75 The afore-mentioned polyclonal rabbit anti- 
serum against a-ANP can not distinguish ANP in 
the circulating blood from ANP in the brain and 
spinal cord, but it has been used in various ways. 
For instance, the antiserum was used in im- 

20 munohistochemical studies (Kawata, M. et al, 
Neuroscience 16, 521-546, 1985). In addition, the 
antiserum was injected into the cerebral ventricle of 
rat to neutralize the action of endogenous ANP in 
the brain, thereby water intake was enhanced (Kat- 

25 suura, G. et al, European J. Pharmacol. 121, 285- 
287, 1986). 

Thus, polyclonal antibody to ANP contained in 
the antiserum are useful in various aspects. How- 
ever, the antiserum has unavoidable disadvantages 

30 in that it has short supply, it contains various anti- 
bodies recognizing a variety of epitopes and it 
contains unnecessary antibodies against antigens 
other than ANP. 

For the above reasons, there has been an 

35 eager demand for monoclonal antibodies against 
ANP, and several monoclonal antibodies having 
various sorts of specificities have recently been 
reported (Joh, A. et al, Life Sci. 38, 1991-1997, 
1986; Milne, R. et al, Mol. Immunol. 24, 127-132, 

40 1987; Glembotski, C. C. et al, Endocrinology 121 , 
843-852, 1987; Naomi, S. et al, Hybridoma 6, 433- 
440, 1987; Stasch, J. P. et al, European J. Phar- 
macol. 129, 165-168, 1986). The inventors of the 
present invention have also established monoclonal 

45 antibodies KY-ANP-I and KY-ANP-ll, both of which 
recognize a-ANP (Japanese Patent Application 
Serial Nos. 218662/1987 and 47280/1983). 

On the other hand, various radioimmunoassays 
for ANP which utilize antiserum have already been 

50 established (Science 228, 323-325, 1985; Nature 
314 , 264-266, 1985; Biochem. Biophys. Res. Com- 
mun., 124, 815-821, 1984; ibid. 124, 663-668, 1984; 
ibid. 125, 315-323, 1984). It is reported in one of 
these literatures that antiserum CR-3 was found to 

55 recognize C-terminal fragment [17-28] of ANP ac- 
cording to such immunoassay. In addition, radioim- 
munoassay of 7-ANP utilizing antiserum has been 
reported (Hypertension, vol.11 No. 2, I-52-56, 
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1988). Immunohistochemical and neutralizing tests 
utilizing monoclonal antibodies against ANP are 
also known. 

As stated above, remarkable development has 
recently been made in the field of ANP-associated 
science. However, monoclonal antibodies capable 
of specifically recognising 7-ANP and more effi- 
cient immunoassay of 7-ANP utilizing such mon- 
oclonal antibodies have not been established yet. 

The present invention provides novel mon- 
oclonal antibodies having the characteristics of a 
hybridoma obtainable from FERM BP-1887 which 
specifically recognize the N-terminal sequence of 
7-ANP and exhibit high affinity to 7-ANP together 
with hybridomas capable of producing such anti- 
bodies. In addition, it provides a highly sensitive 
method of measuring 7-ANP by the use of such 
antibodies. 

The monoclonal antibodies of the invention 
mainly recognize the 25 amino acid residues of 
from the first amino acid residue to the 25th amino 
acid residue on the N-terminal of 7-ANP. The seg- 
ment consisting of such amino acid residues is 
described as 7-ANP[l-25] hereinafter for the pur- 
pose of simplicity. The monoclonal antibodies of 
the invention recognize both 7-hANP and 7-rANP. 
The antibodies allow highly sensitive measurement 
of 7-ANP in RIA. Furthermore, when the antibody is 
used in combination with any known antibody rec- 
ognizing a-ANP, such as CR-3, 11A-A11, KY-ANP- 
I, or KY-ANP-II, it is possible to conduct sandwich 
enzyme immunoassay (EIA) with very high sensitiv- 
ity, because 7-ANP[99-126] is identical with a- 
ANP[1-28], at least as far as human ANP is con- 
cerned. 

Other aspects of the present invention include; 

(a) The use of a monoclonal antibody of the 
invention in an immunassay for 7-ANP; 

(b) The use of a monoclonal antibody of the 
invention in an in vitro diagnostic method; and 

(c) A process for the production of a hybridomas 
or monoclonal antibody of the invention which 
comprises innoculating an animal with 7-ANP 
and obtaining antibody-producing cells there- 
from, fusing said antibody-producing cells with 
myeloma cells, and selecting from the fusion 
products those capable of producing a mon- 
oclonal antibody which recognises the N-termi- 
nal, and optionally culturing said selected fusion 
products to produce the desired monoclonal 
antibody. 

The applicant has succeeded in obtaining mon- 
oclonal antibodies which recognize the N-terminal 
of 7-hANP, and establishing a highly sensitive 
method of measuring 7-hANP by the use of the 
antibodies. The processes for preparing said mon- 
oclonal antibodies and for measuring 7-hANP are 
detailed below. 


(1) Preparation of a hybridoma producing a mon- 
oclonal antibody 

As previously mentioned, 7-hANP[99-126] ex- 

5 actly corresponds to ar-hANP[1 -28]. Accordingly, a 
fragment consisting of all or part of 7-hANP[1-98] 
is employed as an antigen for preparing an anti- 
body specific to 7-hANP. The fragment is con- 
jugated with any other protein of higher molecular 

70 weight, such as bovine serum albumin or bovine 
thyroglobulin, when it is used as an immunogen. 
The conjugate thus obtained is emulsified in a 
suitable adjuvant, such as Freund's complete ad- 
juvant, and then is used to immunize mice. 

15 Immunization is performed by repeatedly in- 
oculating the above emulsion into mice at intervals 
of several weeks intraperitoneally, subcutaneously 
or intravenously. Three to seven days after the last 
immunization, the spleen is taken out, which is 

20 used as a source providing antibody-producing 
cells. Simultaneously, myeloma cells having a suit- 
able marker such as hypoxanthine-guanine- 
phosphoribosyl transferase-deficiency (HGPRT - ) or 
thymidine kinase deficiency (TK") are prepared. 

25 The antibody-producing cells and the myeloma 
cells are then fused to prepare a hybridoma. 

As a culture medium for the hybridoma growth, 
there may be employed such media as Eagle's 
MEM, Dulbecco's modified medium, or RPM1-1640, 

30 with the addition of about 15% fetal calf serum 
(FCS), although the medium is not limited thereto. 

First, the myeloma cells and the spleen cells 
are mixed at the ratio of about 1:10 in the presence 
of a fusing agent. As the fusing agent, 50% poly- 

35 ethylene glycol (PEG) is generally employed be- 
cause of its high fusing efficiency. Fused cells are 
selected by HAT selection method. The 
hybridomas contained in the culture supernatant 
are screened according to conventional methods 

40 such as membrane fluorescence antibody tech- 
nique, enzyme linked immunosorbent assay (ELISA 
method), immunological tissue staining method, 
and RIA, to select hybridomas capable of secreting 
the desired immunoglobulin. For the purpose of 

45 securing the homogeneity of the selected 
hybridomas, re-cloning is conducted as follows: 
normal spleen cells are placed as a feeder layer in 
a 96-well microplate and the selected hybridomas 
are placed thereon at a rate not exceeding one cell 

so per well, and screening is performed again on 
cultured clones. Homogeneous hybridomas are ob- 
tained by repeating such sub-cloning process, 

(2) Production of monoclonal antibody 

55 

The hybridomas obtained above are cultured in 
vitro or in vivo to prepare a monoclonal antibody of 
the present invention. When the culture is con- 
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ducted in vitro , conventional media such as men- 
tioned above may be used with addition of FCS. 
After culturing in the medium for 3 to 5 days, the 
monoclonal antibody is obtained from the culture 
supernatant. When the culture is conducted in vivo , 
the hybridoma is inoculated into the abdominal 
cavity of a mammal. One to two weeks after that, 
ascites fluid is collected, from which monoclonal 
antibody is obtained. As compared with in vitro 
culture, in vivo culture produces a far larger quan- 
tity of antibody, and therefore, is preferred. 

The monoclonal antibody obtained from culture 
supernatant or ascites fluid is purified by known 
methods, such as ammonium sulfate fractionation, 
adsorption to Protein A column and DEAE 
Sepharose® column chromatography, or a com- 
bination thereof. 

The inventors have obtained a monoclonal anti- 
body to 7-ANP in accordance with the process as 
mentioned above, which was designated as KY- 
ANP-III, and have examined its characteristics. The 
monoclonal antibody showed high affinity with 7- 
hANP (Ka= 5.3 x 10 9 M" 1 ). 

The antibody exhibited strong cross-reactivity 
with 7 -hANP[1-25] and 7 -hANP[1-72]. However, 
only a weak cross-reactivity was observed with 7- 
hANP[1-10] and 7 -hANP[1 7-25]. This indicates that 
the first 25 amino acid residues of the N-terminal of 
7-hANP is most important for recognition by the 
antibody. The antibody also showed cross-reactiv- 
ity with 7-rANP. 

The hybridoma KY-ANP-lll which produces the 
monoclonal antibody, KY-ANP-lll, of the present 
invention has been deposited with the Fermentation 
Research Institute, Agency of the Industrial Science 
& Technology, Higashi 1-1-3, Tsukuba City, Ibaraki 
Prefecture, Japan, since May 18, 1988, under the 
name of Mouse hybridoma KY-ANP-lll, Bikoken 
Joki No. 1887 (FERM BP-1887), in compliance with 
the Budapest Treaty. 

As an immunoassay of 7-ANP using the mon- 
oclonal antibody, KY-ANP-lll, of the present inven- 
tion, RIA which employs a single antibody, or sand- 
wich EIA may be mentioned. As regards RIA, a 
competitive method may be mentioned in which, as 
shown in the Example hereinafter described, a 
sample to be tested or a standard 7 -ANP and a 
predetermined amount of isotope-labeled 7-ANP 
are allowed to competitively bind to the antibody, 
and the radioactivity bound to the antibody is mea- 
sured. 

Sandwich EIA is conducted employing the anti- 
body KY-ANP-lll in combination with another anti- 
body, for instance, the afore-mentioned antiserum 
CR-3, KY-ANP-I, and KY-ANP-II, which all react 
with 7-ANP[99-126] in such a manner as men- 
tioned below. 


As a solid phase for immobilizing the antibody, 
there may be used such carriers as glass or plastic 
beads or balls, tubes and plates, which are com- 
mercially available and are generally used in im- 
5 munoassay as a carrier for an antigen-antibody 
reaction. An antibody recognizing 7-ANP or 7-ANP 
is adsorbed to any of these carriers. The adsorp- 
tion is usually performed by allowing the antibody 
to contact with the carrier overnight in a phosphate 

70 buffer at pH 6-10, preferably at around neutral pH, 
at room temperature. The carrier on which the 
antibody has been adsorbed is stored in a cold 
place in the presence of an antiseptic agent such 
as sodium azide. 

75 Both monoclonal antibodies and polyclonal 
antibodies can be used in the above procedure. 
Separation and purification of the antibody to be 
employed in the above procedure can be con- 
ducted in the following manner. 

20 Ascites or antiserum containing the antibody is 
fractionated with sodium sulfate, and then passed 
through a DEAE-cellulose column, whereby IgG is 
obtained. The IgG thus obtained is digested with 
pepsin to make Ffab'h fragment, which is then 

25 reduced with 2-mercaptoethylamine to obtain anti- 
or-ANP Fab' or anti-7-ANP Fab'. Preparation of Fab' 
from IgG is detailed in J. Immunoassay, 4, 209-327 
(1983), and the same procedure may be used in 
the present invention. 

30 As an enzyme to be employed for the purpose 
of labelling the antibody, there may be used al- 
kaline phosphatase, 0-D-galactosidase, peroxidase, 
glucose oxidase, etc. In the present invention, how- 
ever, it is particularly preferable to use horseradish 

35 peroxidase. As a bridging agent, which is used to 
conjugate the enzyme with the antibody, there may 
be used N,N'-o-phenylenedimaleimide, N-suc- 
cinimide 4-(N-maleimidomethyl)cyclohexanoate, N- 
succinimide 6-maleimidohexanoate, N-succinimide 

40 3-(2-pyridyldithio)propionate, 4,4'-dithiopyridine, 
and other known agents. The reaction of the bridg- 
ing agent with the enzyme and the antibody is 
performed in accordance with conventional meth- 
ods with necessary modification depending on the 

45 nature of particular bridging agent. , 

As will be understood from the above, the 
fragment of the antibody, such as Fab', Fab, and F- 
(ab'fe, can be used rather than the antibody per se. 
Furthermore, enzyme-labeled antibody can be a 

50 polyclonal or a monoclonal antibody. The purifica- 
tion of the enzyme-labeled antibody obtained by 
the use of the above-mentioned bridging agent by 
affinity chromatography provides a more highly 
sensitive immunoassay system. 

55 The purified enzyme-labeled antibody is stored 
in a cold and dark place with addition of a stabilizer 
such as thimerosal or glycerin, or can be lyophiliz- 
ed. 
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In the preparation of the afore-mentioned 
reagents for immunoassay, either an antibody rec- 
ognizing N-terminal of 7-ANP is immobilized where 
an antibody recognizing a-ANP is enzyme-labeled, 
or an antibody recognizing a-ANP is immobilized 
where an antibody recognizing 7-ANP is enzyme- 
labeled. Since immobilization of an antibody usu- 
ally requires a large quantity of antibody, the im- 
mobilization of a monoclonal antibody, which can 
be obtained steadily in a large quantity, is pre- 
ferred. However, a polyclonal antibody prepared 
from antiserum can also be used without any in- 
convenience. 

An antibody to be enzyme-labeled can also be 
either a monoclonal antibody or a polyclonal anti- 
body, provided that the antibody recognizes a site 
different from that recognized by the immobilized 
antibody. For example, KY-ANP-III of the present 
invention can be used as an immobilized antibody, 
while the above-mentioned antiserum CR-3, KY- 
ANP-l, or KY-ANP-II can be used as an enzyme- 
labeled antibody, and vice versa. 
In the accompanying drawings: 

Fig. 1 shows an amino acid sequence of 7- 

hANP. 

Fig. 2 shows Scatchard plot of the binding be- 
tween [ 125 lfr-hANP[1-25] and monoclonal anti- 
body KY-ANP-IIL Ascites containing KY-ANP-III 
was incubated with [ 125 lh-hANP[1-25] (12-800 
pM, 500 nl/tube) for 48 hr. at 4"C, and specific 
binding was measured after separation with dex- 
tran-coated charcoal. 

Fig. 3 shows a typical standard curve of 7-hANP 
in RIA wherein KY-ANP-III is employed, and 
cross reaction curves of related peptides. [ 125 l}y- 
hANP[1-25] and standard 7 -hANP or related 
peptides in various concentrations were incu- 
bated with KY-ANP-III for 24 hr. at 4'C. The 
symbols employed in Fig. 3 have the following 
meanings: 

• r hANP[l-25], O 7 -hANP[1-72], a 

7 -hANP[1-67], A 7 -hANP[1-16], ♦ 7- 

hANP[1-10], 0 7 -hANP[17«25], ■ 7- 

hANP, and □ 7-ANP. 

The following Example further illustrates and 
describes the invention disclosed herein. The in- 
vention is not limited in scope by the following 
Example. 

Example 

Preparation of hybridoma 

Synthetic y -hANP[1-25] (5.0 mg) and bovine 
thyroglobulin (10 mg) were dissolved in 1.6 ml of 
distilled water. To this solution was added dropwise 
a solution of 20 mg of 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide in 0.2 ml of dis- 


tilled water over a period of 10 min. at temperature 
of A*C, after which the mixture was stirred at O'C 
for 4 hr. under nitrogen atmosphere. The mixture 
was then dialyzed 4 times against 1.0 I of distilled 
5 water over a period of 3 days. The dialyzate was 
divided into 5 portions, which were stored at -20 ■ C 
(See Biochem. Biophys. Res. Commun., 124, 815- 
821, 1984). 

To each of the stored solutions (each contain- 

70 ing 300 ug of 7-hANP[1-25]) was added distilled 
water to make 1.2 ml, which was then suspended 
in 1.2 ml of Freund's complete adjuvant. About 2 
ml portion was injected intraperitoneally and sub- 
cutaneously into 10 BALB/c female mice (200 ul 

75 per animal). The animals were then subcutaneously 
injected seven times with 7.5-30 ug per animal of 
7-hANP[1-25] suspended in complete adjuvant with 
about 4-week interval. Six days after the last im- 
munization with intravenous injection of 30 ug of 7- 

20 hANP[1-25], the spleens of the mice were taken 
out, which were used for cell fusion. 

The spleen cells obtained above and myeloma 
cells X63-Ag8.653 were mixed (1:10) in Dulbecco's 
medium (DMEM), and the mixture was centrifuged 

25 at 1500 rpm for 5 min. at 4'C. The pellets ob- 
tained were loosened by warming at 37* C, and 
then 1 ml of 50% PEG4000 (PEG 1 g/DMEM 1 ml) 
was added dropwise at 37 *C over a period of 1 
min. The mixture was allowed to stand for 2 min. at 

30 37 ■ C, after which it was diluted by dropwise addi- 
tion of 10 ml of DMEM at 37 'C over a period of 5 
min. The mixture was then washed by centrifuga- 
tion at 4* C with DMEM containing 15% FCS. 
After the cell fusion as mentioned above, the 

35 resultant hybridomas were selected in HAT me- 
dium containing 15% fetal calf serum. During the 
culture of the hybridomas, the antibody production 
in the culture medium was examined periodically 
by RIA by the use of [ 125 l}7-hANP[1-25]. Growth of 

40 hybridomas was observed in almost all wells, 0.8% 
(3 wells) of which produced antibodies. Cells pro- 
ducing antibodies were cloned twice by the limiting 
dilution method with the use of mouse thymus cells 
as a feeder. A clone which produced an antibody 

45 having the strongest reactivity, i.e., KY-ANP-III, was 
established. In order to study the properties of KY- 
ANP-III, the clone was further cultivated. 

Preparation of monoclonal antibody 

so 

BALB/c mice were pretreated by in- 
traperitoneally injecting 0.5 ml/animal of pristane 
twice at intervals of 1 to 2 weeks. To each of the 
mice was intraperitoneally injected 5 x 10 6 cells of 
55 hybridoma KY-ANP-III suspended in 200 ul of 
DMEM. Ascites taken from the mice were purified 
by means of a Protein A-Sepharose CL-4B column 
to obtain monoclonal antibody KY-ANP-II!. 
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Properties of monoclonal antibody 

The isotype of the monoclonal antibody ob- 
tained above was determined by Ouchterlony's 
method (Mouse Monoclonal Typing Kit, Miles). The 
affinity constant was determined by Scatchard 
method by means of the RIA to be mentioned later. 
The specificity of the antibody was analyzed by 
searching the cross reactivity with various ANP- 
related peptides by RIA. 

The monoclonal antibody obtained was deter- 
mined to belong to IgGi subclass by Ouchterlony's 
method. Affinity constant, measured by Scatchard 
method, showed a high affinity, with Ka value 
against 7 -hANP[1-25] being 5.3 x lO^" 1 (See Fig. 
2). 

RIA 

The RIA with the use of monoclonal antibody 
was performed in accordance with the method de- 
scribed in Hypertension, Vol 11, No. 2, I-52-56 
(1988), which involves the use of polyclonal an- 
tiserum. 

The reagents employed were always dissolved 
in 0.05 M phosphate buffer solution (pH 7.4) con- 
taining 0.1% gelatin (Merck), 1 mM Na2EDTA, 0.2 
mM cystine, 0.1% Triton® X-100, and 0.01% mer- 
thiolate. 

A mixture of 100 ill of diluted (1 :10 5 ) solution 
of ascites containing KY-ANP-lli, 100 ul of a sam- 
ple or diluted solution of standard 7-ANP, 200 til of 
the above-mentioned buffer, and 100 ul of [ 125 l}y- 
hANP[1-25] (about 10,000 cpm) was allowed to 
react at 4* C for 48 hr. The reaction mixture was 
then added and mixed with 1 ml of dextran-coated 
charcoal, and allowed to react at 4* C for 15 min. 
The reaction mixture was then centrifuged at 4*C 
for 30 min. at 3000 rpm, and the radioactivity of the 
supernatant was measured by a 7 counter, thereby 
the antibody titer of the diluted solution of the 
sample was obtained. The specific activity of [ 125 l]- 
7 -hANP[1-25] was 570 uCi/ug. When the mouse 
ascites was used after being diluted to 1 : 5 x 10 5 , 
the binding rate with a tracer was about 25%. 

The above-mentioned 125 l-7-hANP[1-25] was 
prepared by the chloramine T method. That is to 
say, 7 -hANP[1-25] (1 ug) was mixed with Na 125 l (1 
mCi), to which was added 10 ul of chloramine T 
(5.25 mg/ml). Ten seconds after that, 20 ul of 
sodium pyrosulfite (4.5 mg/ml) was added. To the 
mixture was further added 1 ml of 2% gelatin and 
then the resulting 125 l-7-hANP was purified with 
Sep-Pak® C18 (Waters Co., Ltd.). 

The standard curve of 7-hANP determined in 
RIA with the use of the monoclonal antibody of the 
present invention, and the cross reactivity with re- 
lated peptides are shown in Fig. 3. 


Since KY-ANP-lll of the present invention rec- 
ognizes 7-rANP as well as 7-hANP, the antibody is 
suitable for the measurement not only of human 
AN P but also of ANP of various experimental ani- 

5 mals such as rats and mice. KY-ANP-lll can be 
employed together with other known antibodies to 
ANP in order to determine 7-hANP with high sen- 
sitivity. The establishment of the method of mea- 
suring 7-hANP by the use of the monoclonal anti- 

io body of the present invention has enabled us to 
easily and accurately diagnose various diseases 
which are accompanied by abnormality in the bal- 
ance of body fluid, such as heart diseases, kidney 
diseases, hypertension (essential and secondary), 

75 edematous diseases (cirrhosis, nephrosis, cataplec- 
tic edema, etc.), and dehydration, and to follow up 
the results of treatments. 

Claims 

20 

1. A hybridoma having the characteristics of a 
hybridoma obtainable from FERM BP-1887. 

2. A monoclonal antibody which mainly recog- 
25 nizes the first 25 amino acid residues of the N- 

terminal of 7-ANP and is produced by a 
hybridoma as claimed in claim 1. 


3. The use of a monoclonal antibody as defined 
30 in claim 2 in an immunassay for 7-ANP. 

4. The use as claimed in claim 3 wherein the 
immunassay is a radio immunoassay or an 
enzyme immunoassay. 

35 

5. The use of a monoclonal antibody as defined 
in claim 2 in an in vitro diagnostic method. 

6. A process for the production of a hybridoma as 
40 defined in claim 1 or a monoclonal antibody as 

defined in claim 2, which comprises sensitising 
an animal with 7-ANP and obtaining antibody- 
producing cells therefrom, fusing said anti- 
body-producing cells with myeloma cells, and 
45 selecting from the fusion products one capable 
of producing a monoclonal antibody which re- 
cognises the N-terminal of 7-ANP, and option- 
ally culturing said selected fusion product to 
produce the desired monoclonal antibody. 

50 

PatentansprUche 

1. Hybridom mit den Eigenschaften eines Hybri- 
doms, das aus FERM BP-1887 erhaltiich ist. 

55 

2. Monoclonaler Antikorper, der hauptsachlich die 
ersten 25 Aminosauren des N-Terminus von 7- 
ANP erkennt und von einem Hybridom gemafl 


6 
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Anspruch 1 produziert wird. 

3. Verwendung eines monoclonalen Antikorpers 
nach Anspruch 2 in einem Immuntest fOr 7- 
ANP. 

4. Verwendung nach Anspruch 3, wobei der Im- 
muntest ein Radioimmuntest oder ein Enzym- 
immuntest ist. 

5. Verwendung eines monoclonalen Antikorpers 
nach Anspruch 2 In einem in vitro diagnostic 
schen Verfahren. 


anticorps, la fusion de ces cellules produisant 
des anticorps avec des cellules de myglome, 
et la selection, parmi les produits de fusion, 
d'un produit capable de produire un anticorps 
5 monoclonal qui reconnaisse I'extremite N-ter- 

minale du 7-ANP, et si on le desire la culture 
de ce produit de fusion s6lectionn6 pour pro- 
duire i'anticorps monoclonal d£sir£. 


6. Verfahren zur Herstellung eines Hybridoms 75 
nach Anspruch 1 oder eines monoclonalen An- 
tikorpers nach Anspruch 2, umfassend die 
Sensibilisierung eines Tieres mit 7-ANP und 
die Gewinnung Antikorper-produzierender Zel- 
len davon, Fusion der Antikorper-produzieren- 20 
den Zellen mit Myelomzellen und Auswahf ei- 
nes Produktes aus den Fusionsprodukten, das 
zur Produktion eines monoclonalen Antikorpers 
fahig 1st, der den N-Terminus von 7-ANP er- 
kennt, und gegebenenfalls Zuchtung des aus- 25 
gewahlten Fusionsprodukts zur Produktion des 
gewiinschten monoclonalen Antikorpers. 


Revendications 

1. Hybridome ayant les caractSristiques de I'hy- 
bridome pouvant etre obtenu a partir de FERM 
BP-1887. 


30 


2. Anticorps monoclonal qui reconnait principale- 35 
ment les 25 premiers radicaux amino-acide de 
rextr6mite N-terminale du 7-ANP et est produit 

par un hybridome selon la revendication 1 . 

3. Utilisation d'un anticorps monoclonal selon la 40 
revendication 2, dans un dosage immunologi- 

que du 7-ANP. 

4. Utilisation selon la revendication 3, dans la- 
quelle le dosage immunologique est un dosa- 45 
ge radio-immunologique ou un dosage immu- 
no-enzymatique. 

5. Utilisation d'un anticorps monoclonal tel que 
defini dans la revendication 2, dans une me- 50 
thode de diagnostic in vitro. 

6. Proc§d6 pour la production d'un hybridome tel 
que d§fini dans la revendication 1 ou d'un 
anticorps monoclonal tel que defini dans la 55 
revendication 2, qui comprend la sensibilisa- 

tion d'un animal avec du 7-ANP et Pobtention 
a partir de celui-ci de cellules produisant des 
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Fig. 2 


B/F 

0.3- 



(B) (X10 ,0 M) 
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Fig . 3 


B/Bo 



PEPTIDE (fmol/Tube) 
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